The envelope proteins from purified respiratory syncytial virus protect mice from intranasal virus challenge.
A lyophilized subunit vaccine prepared from purified respiratory syncytial virus, which contained the envelope glycoproteins F and G and the nonglycosylated matrix protein VPM, was tested in SJL mice for its ability to protect the lungs of mice from intranasal viral challenge. Initially, the mice were injected subcutaneously with one, two, or three doses of 5 or 25 micrograms of vaccine in 50% complete Freund's adjuvant or with complete Freund's adjuvant or phosphate-buffered saline only. Although none of the mice produced neutralizing serum antibody, three doses of 25 micrograms elicited antibodies to F, G, and VPM. Despite the absence of detectable neutralizing antibodies, the lungs of 93% of the vaccinated mice were protected from intranasal viral challenge. Because the initial protocol did not elicit neutralizing antibodies and a few single-dose animals were not protected, a second vaccine trial was carried out. For these studies the priming dose was increased to 50 micrograms, which was followed, in half the vaccine recipients, by a second dose of 25 micrograms. Mice given the priming dose of vaccine produced antibody to G and showed no neutralizing activity, whereas the mice given two doses of vaccine produced antibodies to G, F, and VPM and also displayed neutralizing activity for respiratory syncytial virus. The lungs of 100% of the vaccine recipients in this trial were protected from intranasal challenge. Although the vaccine elicited antibody to VPM, this response did not correlate with protection. In addition, examination of the sera from unimmunized mice recovering from respiratory syncytial virus infection revealed a serum antibody profile similar to that noted for humans, lacking antibody to VPM. Thus, the data show that a combined glycoprotein subunit vaccine affords complete protection to viral challenge and offers an approach to develop a multivalent subunit vaccine.